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given time.
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PREFACE
The thesis research to follow is an experiment on designing with 
water, for water, and against water, thorugh the lense of 
resilience. With water levels rising we fi nd ourselves in a very 
delicate situation but of the utmost importance. With the climate 
changing we see more and more devestation of our costal cities, 
erosion of our sandy beaches, and the disruption of our sea life. 
We must act immediately to modify the way create building 
foundations to work with mother nature rather than against her.
For you to better understand the stance I have taken and the 
resoning behind my decisions, I have broken my project focus down 
into four categories:
 1.  Building Type in Relation to its program and necessary
         components
 2.  Integration of passive systems into the building form.
 3.  Scale as it pertains to individual buildings to campus   
         to city.
 4.  Experience of the user to water in a new coastline. 
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THESIS STATEMENT
H2OPULENT
ACROSS THE GLOBE, WE ARE FACING NATURAL DISASTERS AT A GREATER SCALE THAN ANYTHING WE 
HAVE EVER EXPERIENCED. A MODERN DAY STORY OF NOAH’S ARK. WITH ICE CAPS MELTING AND WA-
TERLEVELS RISING, WE ARE BEGINING TO LOSE BEACHES, CITIES, AND ENTIRE ISLANDS. CURRENT 
BUILDING PRACTICES IS ONE OF THE GREATEST CONTRIBUTERS TO POLTION, ONLY INCREASING THE 
RAPIDLY MELTING ICEW CAPS. AS WE CONTINUE DEVELOPING CITIES, WE LOSE MORE AND MORE OF 
OUR NATURAL LANDSAPE TO CONCRETE AND ASPHALT, THUS DIMINISHING AREAS FOR WATER ABSORB-
TION AND CREATING AN ABUNDENCE OF DEVASTAION DUE TO FLOODING. AS WATER LEVEL RISES, OUR 
BEACHES ARE WASHED AWAY AND THE WATERS EDGE REACHES OUR DOORSTEP. IT SEEMS AS THOUGH 
MOST PEOPLE ARE EITHER NOT TAKING THE SITUATION SERIOUSLY OR SIMPLY DESIGNING A TEMPO-
RARY FIX ONLY DELAYING THE INEVITABLE. THROUGH EXPLORATION AND EXPERIMENTATION, THIS 
THESIS SEEKS TO SOLVE THE ISSUES OF:
• FLOODING/ WATER LEVEL RISEA
• SHORELINE EROSION
• ENERGY CONSUMPTION AND ENVIRNMENTAL IMPACT
THROUGH EXPLORATION OF PRECEDENTS IN THREE CATEGORIES: PROJECTS THAT SIT ON LAND AT THE 
WATERS EDGE, FLOAT ON TOP OF WATER, RESIDE UNDER WATER, OR A COMBINATION OF ALL THREE, I 
HOPE TO CREATE A MIXED-USE COMMUNITY CENTER THAT WILL ASSUAGE THE PROBLEM OF FLOODING IN 
ARCHITECTURE. TO COME TO A SOLUTION, THE QUESTIONS TO BE ANSWERED ARE: 
• HOW CAN YOU ALLOW INTERACTION WITH WATER WHILE ALSO CONTROLING IT?
• HOW CAN A BUILDING BECOME A SPACE OF MUTLI-FUNCTIONS RATHER THAN JUST ONE?
• HOW CAN COASTAL ARECHITECTURE ADAPT AND EVOLVE OVER TIME TO ACCOMEDATE VARIOUS SOCIAL 
AND ENVIRONMENTAL NEEDS?
WITH THESE QUSTIONS ANSWERED, THE RESULT WILL BE A NEW DESIGN STRATEGY THAT WILL CRE-
ATE A MORE LASTING ARCHITECTURE THAT WORKS WITH WATER, FOR WATER, AND AGAINST WATER. THE 
PROJECT WITH HIGHLIGHT THE BEAUTY OF WATER AS WELL AS HARNESS ENERGY FROM THE POWER OF 
WATER, PROVIDE SANCTUARY FOR SEA LIFE, AND PROTECT OUR BEACHES FROM EROSION. A LONGER 
LIFESPAN OF COASTAL ARCHITECTURE MEANS LESS CONSUMPTION OF RESOURCES, LESS POLLUTION, 
POTENTIAL FOR BETTER COLLECTION OF ENERGY THROUGH NATURAL RESOURCES, AND A BETTER EN-
GAGEMENT OF COMMUNITY WITH NATURE AT THE OCEANS EDGE.
THIS PROJECT IS AN EXPERIMENT ON RESILIENCE, IN AN ATTEMPT TO SET FORTH GUIDELINES FOR 
A NEW ARCHITECTURE THAT IS DESIGNED WITH WATER, FOR WATER, AND AGAINST WATER. THE IN
TENT OF THIS PROJECT IS TO CREATE A SELF SUSTAINING ARCHITECTURAL MODEL THAT WILL EXIST 
ENTIRELY DETACHED FROM DRY LAND IN ORDER TO MITIGATE THE AFFECTS OF FLOODING AND WATER 
LEVEL RISE. 
THESIS PROPOSITION/ OR ISSUES
FOR THIS PROJECT I AM ANALYZING PROJECTS IN THREE CATEGORIES; LAND, WATER AND HYBRID. 
LAND INCLUDES PROJECTS BUILT ALONG THE COAST ON SOLID GROUND, WATER INCLUDES PROJECTS 
THAT EITHER FLOAT ON TOP OF THE WATER OR ARE BUILT ON STILTS ABOVE THE WATER, AND HYBRID 
INCLUDES PROJECTS THAT EITHER BREAK THE BOUNDARY BETWEEN LAND AND WATER OR ARE AT LEAST 
PARTIALLY SUBMERGED UNDERWATER. WITHIN THESE THREE CATEGORIES, I AM ANALYZING THE PREC-
EDENTS IN TERMS OF BUILDING TYPE, NATURAL SYSTEMS USED, PROJECT SCALE, AND USER EXPERI-
ENCE.
INFOGRAPHIC
THE PROPOSED MODEL WILL BE ONE CENTRAL BUILDING TO ANCHOR THE PROJECT TO A PLACE OFF 
THE COAST, AND ADDITIONAL BUILDINGS WOULD BE ADDED LINEARLY ALONG THE COAST TO PROVIDE 
A SHORE BREAK FROM LARGE WAVES. THE CENTRAL BUILDING IS A PERFORMATIVE BUILDING THAT IS 
DESIGNED TO DIRECT WIND AND WATER TO GENERATE ELECTRICITY. A FLOATING MODULAR POD SYS
TEM ALLOWS THE PROJECT TO DEVELOP AND GROW OVER TIME, WHILE ALSO CREATING A SYSTEM FOR 
DAMAGED OR OUT GROWN PODS TO BE REMOVED AND REPAIRED OR HAVE THEM BROUGHT TO A MORE USE
FUL LOCATION. THIS WILL ALLOW THE FLOATING NEIGHBORHOOD TO BE RECONFIGURABLE IN ORDER TO 
MEET THE NEEDS OF ITS PEOPLE AT ANY GIVEN TIME.
PROPOSAL
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TYPE NATURAL SYSTEMS
SCALE EXPERIENCE
THE TYPE OF PROJECT INCLUDES HOW THE 
BUILDING IS USED. SOME OF THE PROJ-
ECTS ANALYZED ARE HOTELS, RESTAURANTS, 
ART GALLERIES WATER TREATMENT STATIONS, 
AND CONCERT HALLS. THE BUILDINGS LAYOUT 
BECOMES IMPORTANT TO LOOK AT HOW THE 
BUILDING FUNCTIONS. HOW ONE APPROACHES 
THE BUIDING, TYPES OF SPACES AND ROOMS, 
AND THE SIZING AND PROXIMETY OF THOSE 
ROOMS TO EACHOTHER. FINALLY WE HAVE THE 
BUILDING FOUNDATION. WHEN DESIGNING FOR 
A MOVING WATERS EDGE AND RISING WATER 
LEVEL, THE BUIDLINGS FOUNDATION WILL BE 
OF UTMOST IMPORTANCE. A COUPLE EXAMPLES 
ARE BUILDINGS THAT SIT ON THE GROUND 
WITH A BASEMENT THAT WOULD FLOOD, OR 
AN ELEVATED FIRST FLOOR SO THAT WATER 
PASSES BELOW.
NATURAL SYSTEMS IS ABOUT HOW WELL THE 
BUILDING PERFORMS. THE PRECIDENTS WILL 
BE ANALYZED IN TERMS OF HOW MUCH ENER-
GY IS CONSUMED AND HOW MUCH CAN COME 
FROM OFF THE GRID. LOOK AT BUILDING 
ORIENTATION ON THE SITE TO BEST UTI-
LIZE PASSIVE SYSTEMS. WHERE CAN NATU-
RAL DAYLIGHTING BE UTILIZED TO REPLACE 
ARTIFICIAL LIGHTING WHILE ALSO AVOID-
ING ACCESS SOLAR HEAT GAIN. COASTAL 
ARCHITECTURE RECIEVES LOTS OF WIND, SO 
ARE THERE OPPORTUNITIES TO USE NATU-
RAL VENTILATION, AND HOW MIGHT WIND BE 
COVERTED TO ENERGY. IN ADDITION, HOW 
MIGHT SOLAR OR HYDROELECTRIC ENERGY BE 
GENERATED TO POWER THE BUILDING. WHILE 
HARNESSING ENERGY FROM THE WATER, MIGHT 
THERE ALSO BE OPPOTUNITIES TO CLEAN AND 
PURIFY WATER TO BE USED ONSITE.
MY PRECEDENTS RANGE IN SCALE AND IT IS 
IMPORTANT TO UNDERSTAND THE SIZE OF THE 
PROJECT ANALYZED WITH ALL OTHER ASPECTS 
OF STUDY. THROUGH RESEARCH IN THIS 
AREA, I HOPE TO GET A BETTER UNDER-
STANDING OF SCALE OF THE BUILDING THAT 
WOULD MOST BENEFIT MY PROJECT GOALS. 
DETERMINING PERCENTAGES OF DEDICAT-
ED SPACE TO SPECIFIC FUNCTIONS WILL BE 
CRUTIAL TO THE SUCCESS OF THIS THESIS. 
THE SCALE OF THE PROJECT WILL HELP TO 
DETERMINE WHAT SYSTEMS ARE NEEDED, AS 
WELL AS WHAT ASPECTS ARE MOST IMPORT-
ANT.
THIS THESIS IS UTILITAION IN WHAT IT 
HOPES TO ACCOMPLISH BY DEALING WITH THE 
DESTRUCTIVE NATURE OF WATER. WATER IS 
ALSO THE SECOND MOST IMPORTANT ELEMENT, 
BEHIND OXYGEN, THAT WE NEED TO SURVIVE. 
HOW CAN SOMETHING BE SO DANGEROUS AND 
YET SO VERY VITAL TO LIFE? I BELIEVE 
THAT ONLY ADDS TO THE FASCINATION AND 
INTRIGUE ASSOCIATED WITH WATER. THE 
BEAUTY OF WATER NEEDS TO BE CELEBRAT-
ED, AND I HOPE TO CHANGE THE WAY THAT 
WE DESIGN WITH WATER. I WANT TO CREATE 
A NEW EXPERIENCE OF WATER THROUGH THE 
BUILT ENVIRONMENT.
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PÉREZ ART MUSEUM
HERZOG & DE MEURON
THE PÉREZ ART MUSEUM IS BUILT ALONG THE SHORE-
LINE WITH AN 8’ WATER RETAINING WALL THAT PRO-
TECTS FROM STORM SURGES. THE PROJECT IS LIFTED 
6’ ABOVE THE MAIN GROUND LEVEL TO STAY ABOVE 
THE WATER LEVEL WHEN FLOODING OCCURS. A PAR-
TIALLY SUNKEN PARKING LEVEL BELOW PROVIDES A 
PLACE FOR WATER TO ESCAPE DOWN THROUGH THE 
GRAVEL PARKING SPOTS AND INTO BURIED CISTERNS 
THAT STORES THE WATER FOR IRRIGATION. THE 
GRAND STRUCTURAL BOX CARRIES ALL LOADS ELIM-
INATING THE NEED FOR LOAD BEARING WALLS, AND 
ALLOWS FOR PROGRAM TO BE FREELY PLACED INTO 
THE PROJECT. THE OPEN FLOOR PLAN AND GENEROUS 
USE OF GLAZING BLURS THE LINES BETWEEN INSIDE 
AND OUTSIDE. THE LARGE OVERHANGS ADD TO THIS 
EFFECT AND PROVIDES SOLAR SHADING DURING OVER 
HEATING PERIODS. THE ROOF IS MADE UP OF MANY 
PERPENDICULAR ELEMENTS WHICH FILTERS SUNLIGHT 
AND ACTS AS CROSS BRACING AGAINST HIGH COASTAL 
WINDS.
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EDUCATION AREA
LIBRARY
OFFICE AREA
TERRACE
BACK OF HOUSE
VERTICAL CIRCULATION
OVERVIEW GALLERY
PROJECT GALLERY
FOCUS GALLERY
VISITORS’ GALLERY
SPECIAL EXHIBITION GALLERY
AUDITORIUM
SPECIAL EVENTS BAY
BACK OF HOUSE
VERTICAL CIRCULATION
MAIN ENTRANCE
OVERVIEW GALLERY
PROJECT GALLERY
VISITERS’ GALLERY
LOBBY
STORE
BAR/RESTAURANT
EDUCATION THEATER
PORCH
PLANTERS
BAYSIDE STAIR
BACK OF HOUSE
VERTICAL CIRCULATION
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STRUCTURAL SHELL
• CREATES RECONFIGURABLE FLOOR 
PLATES
• PARTITIONS ARE NON LOAD-BEARING
ELEVATED GROUND PLANE
• PROVIDES PROTECTION FROM  
FLOODING
• OPENINGS FOR TREES BLENDS    
NATURE WITH MAN-MADE
• DEEP OVERHANGS TO PROVIDE SOLAR  
SHADING
• CROSS BRACING MITIGATES HIGH 
COSTAL WIND LOAD
• PERFERATED SYSTEM ALLOWS WIND 
TO PASS TROUGH
MULTI-LAYERED STRUCTURAL ROOF SYSTEM
Figure 1
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ARCTIA HEADQUARTERS
K25 ARCHITECTS
THE ARCTIA HEADQUARTERS OFFICE BUILDING IS 
BUILT ALONG THE SHORELINE WITH AN 8’ WATER 
RETAINING WALL THAT PROTECTS FROM STORM SURG-
ES. THE PROJECT IS LIFTED 6’ ABOVE THE MAIN 
GROUND LEVEL TO STAY ABOVE THE WATER LEVEL 
WHEN FLOODING OCCURS. A PARTIALLY SUNKEN PARK-
ING LEVEL BELOW PROVIDES A PLACE FOR WATER TO 
ESCAPE DOWN THROUGH THE GRAVEL PARKING SPOTS 
AND INTO BURIED CISTERNS THAT STORES THE WATER 
FOR IRRIGATION. THE GRAND STRUCTURAL BOX CAR-
RIES ALL LOADS ELIMINATING THE NEED FOR LOAD 
BEARING WALLS, AND ALLOWS FOR PROGRAM TO BE 
FREELY PLACED INTO THE PROJECT. THE OPEN FLOOR 
PLAN AND GENEROUS USE OF GLAZING BLURS THE 
LINES BETWEEN INSIDE AND OUTSIDE. THE LARGE 
OVERHANGS ADD TO THIS EFFECT AND PROVIDES SO-
LAR SHADING DURING OVER HEATING PERIODS. THE 
ROOF IS MADE UP OF MANY PERPENDICULAR ELEMENTS 
WHICH FILTERS SUNLIGHT AND ACTS AS CROSS BRAC-
ING AGAINST HIGH COASTAL WINDS.
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OFFICE AREA
LOUNGE
BACK OF HOUSE
TERRACE (BELOW)
VERTICAL CIRCULATION
MAIN ENTRANCE
LOBBY
BACK OF HOUSE
TERRACE
VERTICAL CIRCULATION
BACK OF HOUSE
PONTOON
VERTICAL CIRCULATION
WATER BALLAST TANK
SUMMER SOLSTICE
ALT 53.06
WINTER SOLSTICE
ALT 6.44
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RESILIENT CLADDING
• ALUMINUM PANEL AND WOOD TO RE-
SIST NEGATIVE EFFECTS FROM EX-
POSURE TO WATER
EXPERIENCE
• DOUBLE HEIGHT ENTRANCE
FLOTATION
• WATER BALLAST SYSTEM -                        
CONTROLS WATER TO AIR RATIO 
ALLOWING THE BUILDING TO BE 
RAISED OR LOWERED
• PROVIDES PROTECTION FROM  
FLOODING
• DEEP OVERHANG ONLY ON SOUTHWEST 
FACADE
• FLUSH EDGES ALLOWS WIND TO  
EASILY MOVE AROUND
ROOF
Figure 2
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UNDER
SNOHETTA
THE UNDER RESTAURANT IS BUILT JUST OFF THE 
SHORELINE IN BALY NORWAY. THE PROJECT IS SUB-
MERGED BELOW THE WATER AND SITS ON THE OCEAN 
FLOOR, AND THEN PROJECTS OUT OF THE WATER BREAK-
ING THE WATERS SURFACE. ABOVE THE MAIN GROUND 
LEVEL TO STAY ABOVE THE WATER LEVEL WHEN FLOOD-
ING OCCURS. A PARTIALLY SUNKEN PARKING LEVEL 
BELOW PROVIDES A PLACE FOR WATER TO ESCAPE DOWN 
THROUGH THE GRAVEL PARKING SPOTS AND INTO BUR-
IED CISTERNS THAT STORES THE WATER FOR IRRIGA-
TION. THE GRAND STRUCTURAL BOX CARRIES ALL LOADS 
ELIMINATING THE NEED FOR LOAD BEARING WALLS, AND 
ALLOWS FOR PROGRAM TO BE FREELY PLACED INTO THE 
PROJECT. THE OPEN FLOOR PLAN AND GENEROUS USE 
OF GLAZING BLURS THE LINES BETWEEN INSIDE AND 
OUTSIDE. THE LARGE OVERHANGS ADD TO THIS EFFECT 
AND PROVIDES SOLAR SHADING DURING OVER HEATING 
PERIODS. THE ROOF IS MADE UP OF MANY PERPENDICU-
LAR ELEMENTS WHICH FILTERS SUNLIGHT AND ACTS AS 
CROSS BRACING AGAINST HIGH COASTAL WINDS.
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ENTRANCE
LOBBY
TERRACE
BACK OF HOUSE
VERTICAL CIRCULATION
BAR/ RESTAURANT
RESTROOM
BACK OF HOUSE
VERTICAL CIRCULATION
BAR/RESTAURANT
RESTROOM
BACK OF HOUSE
VERTICAL CIRCULATION
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STRUCTURAL SHELL
• CREATES RECONFIGURABLE 
FLOOR PLATES
• PARTITIONS ARE NON 
LOAD-BEARING
FLOTATION
• PROVIDES PROTECTION 
FROM FLOODING
• OPENINGS FOR TREES 
BLENDS NATURE AND MAN-
MADE
• DEEP OVERHANGS TO PRO-
VIDE SOLAR SHADING
• CROSS BRACING MITIGATES 
HIGH COSTAL WIND LOAD
• PERFERATED SYSTEM    
ALLOWS WIND TO PASS 
TROUGH
STRUCTURAL SHELL
Figure 3
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SITE ANALYSIS
MAJOR ROADS
VEGGITATION
WATERFRONT
Figure 4
Figure 5
Figure 6
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TOTAL POPULATION : 2,825,928
AVERAGE AGE : 44.5
POPULATION DENSITY : 835 people/sq. mile
TOTAL LAND AREA : 3,425 sq. miles
ETHNICITY : Taíno, African, and Spanish mixture
PUERTO RICO IS A TROPICAL ISLAND IN 
THE CARIBBEAN. THE ISLAND CULTURE IS 
FULLY EMBRACED BY THE RESIDENTS. THE 
EL YUNQUE NATIONAL FOREST IS ONE OF 
SEVERAL FORESTS FOUND ON THE ISLAND. 
62.2 PERCENT OF THE TERRITORY IS COV-
ERED IN DENSE TROPICAL RAINFORESTS. 
THE GEOGRAPHICAL LOCATION OF THE IS-
LAND MAKES IT AN IDEAL PORT FOR TRAV-
ELING SHIPS, HENCE THE NAME. PROTECTED 
BY MULTIPLE FORTS, EL MORRO BEING THE 
LARGEST STANDS TALL AT THE WEST END 
OF OLD SAN JUAN. THE FORTS USE HEAVY 
STONE CONSTRUCTION AND ARE SOME OF THE 
OLDEST STANDING STRUCTURES. HOUSING 
ON OLD SAN JUAN IS SMALL MULTI-COLORED 
COLONIAL STYLE BUILDINGS.
CULTURE
Figure 7
Figure 8
Figure 9
Figure 10
Figure 11
26
SITE CONDITIONS
ATLANTIC OCEAN
CARIBEAN SEA
WIND, PERCIPITATION, SOLAR
RAINFALL, & PREDOMINANT WIND
Figure 12
Figure 13
Figure 17
Figure 14
Figure 16
Figure 17
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Figure 18
Figure 19
Figure 24
Figure 20 Figure 21
Figure 23Figure 22
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PARKS
LODGING
SHOPS
HOSPITALS/SCHOOLS
FOOD
SITE ANALYSIS
BUILDING PROXIMITY & STYLE
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PROPOSED BUILDING
H2OPULENT
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SECTION THROUGH WIND TUNNEL
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SECTION THROUGH WIND TUNNEL
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LEVEL 100
SCALE: 1/16” = 1’ - 0”
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LEVEL 200
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LEVEL 300
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GROWTH PLAN
43
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PROPOSED BUILDING
H2OPULENT
CONCEPT SKETCHES
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Rico (usgs.gov)
Figure 13 - PD: 3D Sun-Path (andrewmarsh.com)
Figure 14 - PD: 3D Sun-Path (andrewmarsh.com)
Figure 15 - PD: 3D Sun-Path (andrewmarsh.com)
Figure 16 - PD: 3D Sun-Path (andrewmarsh.com)
Figure 17 - Base image from US, Puerto Rico wind map & forecast — Windy.app
Figure 18 - Base image from Puerto Rico Elevation and Elevation Maps of Cities, 
Topographic Map Contour (fl oodmap.net)
Figure 19 - Base image from Puerto Rico Elevation and Elevation Maps of Cities, 
Topographic Map Contour (fl oodmap.net)
Figure 20 - Base image from Google maps
Figure 21 - Base image from Google maps
Figure 22 - Base image from Google maps
Figure 23 - Base image from Google maps
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